There are many wind caves in the northern part of the Japanese Archipelago, from which very cold winds, often at temperatures less than 4°C, blow even in the summer. The temperature around wind caves is low, and is often less than 5°C even though the surrounding area may have a temperature greater than 25°C. Consequently, unique flora, including species distributed normally in more northern or high altitudinal areas, often develop near wind caves (Iokawa and Ishizawa, 2003) .
latitude, the taxon is restricted to locations near wind caves, and less than 20 populations of the taxon have been reported to date (Iokawa and Ishizawa, 2003) .
Two hypotheses are possible for the origins of populations of L. alpigena subsp. glehnii occurring near wind caves in the southern part of the distribution. The first is that the populations are relicts that had a continuous range during the last glacial era, and that the populations near wind caves have been maintained after the end of the glacial era due to the specific cool environment (Iokawa and Ishizawa, 2003) . The second hypothesis is that the populations originated from long-distance dispersal by birds. However, there are no data to support either of these hypotheses, and phylogeographic analyses are required. Preliminary surveys have indicated that chloroplast DNA variations found in populations of L. alpigena subsp. glehnii are not sufficiently informative for phylogeographic study of this taxon (T. Miyazaki, unpublished data) and more variable markers are necessary for further studies, because few markers are available for the focal taxon and its congeneric species at present (but see Rocha et al., 2014) . The microsatellite markers developed in this study will be useful for testing the hypotheses regarding the origin of the populations near wind caves and will also be useful for other congeneric species, depending on the results of cross-species amplification tests.
METHODS AND RESULTS
Leaves were collected from an individual belonging to a population of L. alpigena subsp. glehnii near a wind cave in Mt. Kanpu-zan, Oga-si, Akita Prefecture, Japan (Appendix 1). Total DNA was extracted from two mature leaves according to the cetyltrimethylammonium bromide (CTAB) method of Doyle and Doyle (1990) . Using Roche Junior Titanium Series kits (Roche Diagnostics, Mannheim, Germany), 500-ng aliquots of the genomic DNA were nebulized at 0.21 MPa for 1 min, and then a shotgun library was generated and pyrosequenced using the GS Junior 454 System (Roche Diagnostics) according to the manufacturer's instructions. A total of 52,591 reads (average length 447.94 bp) were obtained, and library-specific FASTA files were generated after trimming the information except sequences. The reads were deposited in the National Center for Biotechnology Information (NCBI) Sequence Read Archive (SRA; Bioproject number PRJNA415337). Based on screening using the MISA Perl script (Thiel et al., 2003) , 2082 of these reads were found to contain microsatellite motifs of at least eight and five dinucleotide and trinucleotide repeats, respectively. Primers were designed for potential microsatellite loci with at least eight dinucleotide and trinucleotide repeats using Primer3 version 2.0 software (Rozen and Skaletsky, 1999) , using default settings, with each primer designed to amplify a total length of less than 350 bp. Consequently, a total of 343 primer pairs were designed, 81 of which were tested because their sequence lengths were sufficient for designing anchor primers outside of the repeat region. PCR amplification was conducted in a volume of 4 μL containing approximately 60 ng of genomic DNA, 2 μL of 2× Type-it Multiplex PCR Master Mix (QIAGEN, Germantown, Maryland, USA), 0.25 μM reverse primer with a PIG-tail (5′-GTTCTT-3′; Brownstein et al., 1996) , 0.075 μM forward primer with a fluorescent universal tail attached at its 5′ end (Table 1) , and 0.1 μM of the fluorescence-labeled universal primers used by Blacket et al. (2012) . The following profiles were used for all of the primer pairs: initial denaturation at 95°C for 5 min; followed 
